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DQWKURSRPRUSKLFKDQGWKDWLVNQRZQDVWKH0RQWUHDOKDQGZLWKSDVVLYHDGDSWLYHFDSDELOLWLHVE\PHDQVRIDFOXWFKDFDEOH
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SUHVHQWHG
0HWKRGRORJ\
 6PDUW*ORYHDQG$UWLILFLDO+DQG*ULSSHU$+*6\VWHP
7KHGHYHORSPHQWRI WKLV SURMHFW LQYROYHV WKHGHVLJQLQJRID VHQVRUVHTXLSSHG LQ6PDUW*ORYH DQG DQ$UWLILFLDO+DQG
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IOH[VHQVRUVDQGIOH[LIRUFHZKLOHWKH
KDQGJULSSHUV\VWHPLVFRQVWUXFWHGXVLQJFRPELQDWLRQRISRZHUZLQGRZPRWRUDQGVHUYRPRWRUV,QWKHIROORZLQJVHFWLRQ
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QHHGWREHFDUULHGRXWWRGHWHUPLQHWKHVXLWDELOLW\RIWKHVHQVRURQGHWHFWLQJVPDOOIRUFHV7KHUHDUHVWXGLHVVKRZVWKDWIRUFH
VHQVLWLYHVHQVRUVFDQEHXVHGWRGHWHFWDQGPHDVXUHVVPDOODPRXQWRIIRUFHVLQFOXGLQJLQGLYLGXDOPXVFOHV>@>@
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7KH$+*PDGH RI 3RO\PHU LV IUHTXHQWO\ HPSOR\HG WR FRYHU DUWLILFLDO KDQGPHFKDQLVPV WR JLYH WKHPNLQHPDWLF DQG
'2)7KHVHPDWHULDOVVHUYHGWRLQFUHDVHWKHSDVVLYHDGDSWDELOLW\RIDQDUWLILFLDOKDQGWRWKHVKDSHRIDJUDVSHGREMHFWDQGWR
LQFUHDVHWKHFRHIILFLHQWRIIULFWLRQRIWKHKDQG7KLVPDWHULDOLVDOVRWRLQFUHDVHWKHIRUFHDQGJUDVSLQJIXQFWLRQLVDUHVWULFWHG
UDQJHRIPRWLRQDQGKLQGHUHGSHUIRUPDQFHVSHHGIRUFHRXWSXWRIWKHKDQG/LPEUHSODFHPHQWVVKRXOGEHDQWKURSRPRUSKLF
LQJHQHUDOVKDSHRXWOLQHDQGVL]H%DVHGRQ)LJLWVKRZVWKHHOERZIOH[HVRQDFRPPRQD[HVWKDWFDQEHFRQVLGHUHGWR
UXQWKURXJKWKHFHQWUHRI WKH$UWLILFLDO%LFHSDQG(OERZ7KHUHIRUHDQDQDORJ\ LVFRQVLGHUHGE\SODFLQJDOO WKHSUR[LPDO
DUWLFXODWLRQVRQDFRPPRQIOH[LRQDQGH[WHQVLRQ,WZDVXQGHUVWRRGWKDWLIWKHVSKHULFDOEHDULQJZDVFRQQHFWHGWRDQDUPLW
ZRXOG UHTXLUH D VPDOO UDQJH RI VSKHULFDO DUWLFXODWLRQ WR SHUPLW IOH[LRQ DQG H[WHQVLRQ PRYHPHQWV 7DEOH  VKRZV WKH
PHDVXUHPHQWRIWKHILQJHUDQGDOVRWKHYROWDJHVSHFLILFDWLRQRIHDFKPRWRUZKLFKLVORFDWHGZLWKLQWKHDUWLILFLDODUP
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)LJD VKRZVDFXWDZD\ YLHZRI WKHFKDQQHOVZLWKLQ WKH ILQJHU IRU URXWLQJRI WKHFDEOHVXVHG IRU DFWXDWLRQ7KHVH
SDWKZD\VFPLQGLDPHWHUZHUHGHVLJQHGWRJXLGHWKHFDEOHVWKURXJKWKHILQJHUOLQNVVRDVWRGHFUHDVHWKHVWUHVVRQ
WKHFDEOHVZKLOHPDLQWDLQLQJ WKH UHTXLUHG WHQVLRQ2QHFKDQQHO WKURXJK WKHPLGGOH OLQN DSSHDUV LQDGLDJRQDO SDWWHUQDV
VHHQIURPWKLVVLGHYLHZIRUWKHDERYHPHQWLRQHGSXUSRVH,QDGGLWLRQWKHFDEOHVLQWHQGHGIRUIOH[LRQDQGH[WHQVLRQRIWKH
GLVWDOOLQNWUDYHORYHUWRSRIWKHUHYROXWHMRLQWEHWZHHQWKHPLGGOHDQGSUR[LPDOOLQNV7KHFKDQQHOVWKURXJKWKHSUR[LPDO
OLQNIDQRXWDURXQGWKHEDOODQGVRFNHWZKLFKFRXOGEHVHHQIURPDGRUVDOYLHZ7ZRFDEOHSDWKZD\VRQHIRUIOH[LRQDQG
RQHIRUH[WHQVLRQRIWKHPRGLILHGVSKHULFDO MRLQWUXQWKURXJKWKHVRFNHWRQWKH³3DOPDU´DQG³'RUVDO´VLGHVWRDOORZ
URWDWLRQGXULQJDFWXDWLRQ&XUUHQWO\DEGXFWLRQDQGDGGXFWLRQPRYHPHQWDWWKHILQJHUVSKHULFDOMRLQWLVSDVVLYH7KLVLVGXH
WR WKHPRGLILHGVSKHULFDO MRLQWVQDWXUDO VLGH WR VLGHPRWLRQZKHQ WKHFDEOHV IURP WKHSUR[LPDO MRLQW DUHSXOOHG)LJ E
VKRZVWKH$+*IDEULFDWHGILQJHUZLWK WKH WHQGRQVFDEOHVDWWDFKHG LQDSRVWIDEULFDWLRQSKDVH$V LQ WKHSUHYLRXV$+*
FRQVWUXFWLRQVWKHMRLQWVIXOO\UHDFKWKHGHVLJQHGUDQJHRIPRWLRQ












)LJD$+*ILQJHUEXLOWZLWKSRO\PHUPDWHULDOE$+*ILQJHUDFWXDWHGZLWKVWULQJZLUHVDQGWKH
PHDVXUHPHQWVL]HV

FP
FP
8SSHUDUPV
FP
FP
/RZHUDUPV
FP
 
DE
$+*ILQJHU
6WULQJ
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5HVXOWDQG'LVFXVVLRQ
)OH[VHQVRU

7KHFKDUDFWHULVWLF RI IOH[VHQVRUKDVEHHQUHFRUGHG WKHIOH[VHQVRU LVD UHVLVWDQFHYDU\LQJVWULS WKDW LQFUHDVHV LWV WRWDO
HOHFWULFDOUHVLVWDQFHZKHQWKHVWULSLVIOH[HGLQRQHGLUHFWLRQLQWKHRWKHUGLUHFWLRQWKHUHVLVWDQFHGRHVQRWYDU\VLJQLILFDQWO\
VKRZQ LQ*UDSK7KLV DQJOH LVPHDVXUHGEHWZHHQ WKH WZR WDQJHQW OLQHVDW WKHHQGVRI WKH IOH[VHQVRU¶VERG\7KH IOH[
VHQVRUKDVD W\SLFDOHOHFWULFDO UHVLVWDQFHYDULDWLRQZKHQIOH[HGRUEHQW)URP WKHH[SHULPHQW UHVLVWDQFHYDOXHDJDLQVW WKH
IOH[VHQVRUEHQGLQJDQJOHFDQEHSORWWHGDVVKRZQRQ)LJ7KHH[SHULPHQWVKRZVWKDWZKHQIOH[VHQVRULVEHQGLQZDUG
UHVLVWDQFHYDOXH LQFUHDVHGVLJQLILFDQWO\DV WKHDQJOHRIIOH[VHQVRU LVEHQGIXUWKHU+RZHYHUZKHQLW LVEHQW RXWZDUG WKH
UHVLVWDQFH YDOXH GHFUHDVHG JUDGXDOO\ 7KHVH ILQGLQJV VXJJHVW WKDW IOH[ VHQVRU LV FOHDUO\ VXLWDEOH WR GHWHFW ILQJHU EHQGLQJ
DQJOHE\XWLOL]LQJLQZDUGEHQGRIWKHIOH[VHQVRU

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







*UDSK,QZDUGDQGXSZDUGEHQGLQJPHDVXUHPHQWV)LJ$+*WHVWLQJDQGH[SHULPHQWRQVXEMHFW

*UDSKDQGVKRZVWKHUHVXOWVRIH[SHULPHQWGRQHRQWKHIOH[VHQVRU:HDSSOLHGEHQGLQJRQWKHIOH[LVHQVRUDFWLYH
VXUIDFH  WLPHV DQG WKH JUDSK VKRZVSHDNVZKLFK VXJJHVW WKDW WKH VHQVRU FDQEHXVHG WR GHWHFW EHQGZKHQ WKH JORYH
EHQGLQJDQG %\DWWDFKLQJ WKLV VHQVRU WR WKHJULSSHUILQJHUWLSV WKHIOH[VHQVRUZLOO DFWDVDGHWHFWRUZKLFK
VHQGVGDWDWRWKHPLFURFRQWUROOHU WRLQIRUPDERXWWKHJULSSHULVJUDVSLQJDQREMHFW:HH[SHFWHG WREHDEOH WRFRQWUROWKH
DPRXQWRIGHIHUHQWREMHFWJHQHUDWHGRQWKHJUDVSHGREMHFWEDVHGRQWKHUHVLVWDQWYDOXHJHQHUDWHGIURPWKHIOH[VHQVRUV
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





)OH[LIRUFH6HQVRU

)LJVKRZVWKHVHWXSRIDQH[SHULPHQWWRGHWHUPLQHWKHFKDUDFWHULVWLFVRIDIOH[LIRUFHVHQVRU:HDWWDFKHGWKHIOH[L
IRUFHVHQVRUWRWKH6PDUW*ORYH%\SUHVVLQJWKHDFWLYHURXQGVXUIDFHRIWKHIOH[LIRUFHVHQVRUZHUHFRUGHGWKHDQDORJUDZ
GDWD:HPDSSHGWKHDQDORJGDWDaUHFHLYHGIURPWKHVHQVRUVWRYROWDJHYDOXHaYROW$VLPSOHH[SHULPHQWZDV
FDUULHGRXWWRPRQLWRUWKHFKDUDFWHULVWLFRIIOH[LIRUFHVHQVRUE\SUHVVLQJWKHDFWLYHVXUIDFHWLPHV

 

*UDSK5HVLVWDQFHYV$QJOH*UDSK)LQJHUDQG7KXPEZLWK$QJOH 
YV5HVLVWDQFH

8SZDUG
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
)LJ*UDVSLQJDQGOLIWLQJDFWLYLW\D6LGH9LHZE7RS9LHZ

*UDSKDQGVKRZVWKHUHVXOWVRIH[SHULPHQWSHUIRUPHGRQWKHIOH[LIRUFHVHQVRU:HDSSOLHGIRUFHRQWKHIOH[LIRUFH
VHQVRUDFWLYHVXUIDFHWLPHVDQGWKHJUDSKVKRZVSHDNVZKLFKVXJJHVW WKDW WKHVHQVRUFDQEHXVHG WRGHWHFWIRUFH
ZKHQSUHVVXUHDSSOLHGWR3RO\PHU%\DWWDFKLQJWKLVVHQVRUWRWKHJULSSHUILQJHUWLSVWKHIRUFHVHQVRUZLOODFWDVDGHWHFWRU
ZKLFKVHQGVGDWDWRWKHPLFURFRQWUROOHUWRLQIRUPDERXWWKHJULSSHULVJUDVSLQJDQREMHFW>@>@>@:HH[SHFWHGWREH
DEOH WRFRQWURO WKHDPRXQWRI IRUFHJHQHUDWHGRQ WKHJUDVSHGREMHFWEDVHGRQ WKHYROWDJHYDOXHJHQHUDWHGIURP WKHIOH[L
IRUFHVHQVRUV
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









7KHPRYHPHQWRIWKHDUPVLVFRQWUROOHGE\WKHJHDULQJV\VWHPLQVLGHWKHSRZHUZLQGRZKRXVLQJ>@7KHDELOLW\RIWKLV
PRYHPHQWGHSHQGVRQWKH'2)RIHDFKFRQQHFWLRQ(DFKPRYHPHQWVWDUWVIURPGHJUHHXQWLOGHJUHH'2))LJVKRZV
WKH'GHVLJQRIWKHDFWXDODUWLILFLDODUPDQGWKHOLPLWRIPRYHPHQWRIWKHDUWLILFLDODUP)LJDVKRZVWKHPRYHPHQWRI
WKHKDQGIURPWR)LJEVKRZVWKHPRYHPHQWRIWKHVKRXOGHUIURPWRGHJUHHVDQGZULVWPRYHPHQWIURP
WR)LJFVKRZVWKHQRUPDOSRVLWLRQRIWKHDUWLILFLDODUP










)LJ7KHPRYHPHQWRI$+*IURPXQWLO
 
DE
 
)RUFHVHQVRU	)RUFHVHQVRU










                 
WLPHPVXQLW
YR
OW
)RUFHVHQVRU
)RUFHVHQVRU


*UDSK(DFKILQJHUEHQGLQJDFWLYLW\*UDSK7KHIOH[IRUFHPHDVXUHPHQWRI
UHSHWLWLRQIRUVLWWLQJDQGVWDQGLQJSRVLWLRQV

6LWWLQJ
6WDQGLQJ
3RO\PHU
6PDUW*ORYH
 


XQWLO
XQWLO ,QLWLDOSRVLWLRQ
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


7KHFRQWUROODELOLW\RIWKHDUPPRYHPHQWDOVRGHSHQGVRQWKHDELOLW\RIWKHSRZHUZLQGRZPRWRUORFDWHGRQWKHHOERZ





)LJ)LQDODQGFRPSOHWHGHVLJQRI$+*

$OWKRXJKWKHZHLJKWRIWKHDUPLVTXLWHKHDY\.JWKHPRWRUZKLFKLVSRZHUHGZLWK9RISRZHUVXSSO\DQGWKHVLGH
JHDUVLQWKHPRWRUFDVLQJSHUPLWWKHDUPWRPRYHWRDPD[LPXPRIGHJUHHSRVLWLRQDVVKRZQLQ)LJD)LJVKRZV
WKHILQDOGHVLJQRI WKHDUWLILFLDODUP7KHDUWLILFLDODUPZDVGHYHORSHGVSHFLILFDOO\IRU WKH ULJKWDUP>@>@>@>@>@
:KLOHD6PDUW*ORYHZKLFKFRQWUROVDOOWKHVHUYRPRWRUVLQVLGHWKHDUWLILFLDODUPDUHZRUQRQWKHOHIWRIWKHVXEMHFW¶VKDQG
UHIHU)LJDDQG)LJE7KHPDLQDLPRI WKHVHH[SHULPHQW LV WRYHULI\ WKHPRYHPHQWRI WKHDUWLILFLDODUP WRPRYH
DFFRUGLQJWRWKHPRYHPHQWRIWKHOHIWDUPDQGDOVRWRPHDVXUHWKHDQJOHEHWZHHQWKHZULVWDQGVKRXOGHUZKHQWKHVXEMHFW
PRYH WKH OHIW DUPIURP WRGHJUHH>@>@7KHDUWLILFLDODUPLVHTXLSSHGZLWK WZREHOWV LQRUGHU WRSUHYHQW LW IURP
VOLSSLQJDVVKRZQLQ)LJF
&RQFOXVLRQ

7KH GLIIHUHQW NLQHPDWLF VWUXFWXUH RI KXPDQ DQG URERW KDQG UHTXLUHV WKH LPSOHPHQWDWLRQ RI DSSURSULDWH IRUFH DQG
SRVLWLRQ 7KH HYDOXDWLRQ LQ ILUVW UHDO KDUGZDUH H[SHULPHQW VKRZHG D JRRG DQG SURPLVLQJ SHUIRUPDQFH RI WKH SRVLWLRQ
PDSSLQJ DV D YDULHW\ RI GLIIHUHQW JUDVS W\SHV UDQJLQJ IURP SUHFLVLRQ WR SRZHU JUDVSV FDQ EH SHUIRUPHG 7KH GHVLJQ
DSSURDFKEDVHGRQFDEOHPHFKDQLVPKDQGJULSSHULQDQRYHODUWLILFLDODUPKDVEHHQSURSRVHGDQGDSSOLHGWRWKH$UWLILFLDO
+DQG*ULSSHU $+* ILHOG ZLWK WKH DLPV RI LPSURYLQJ WKH DUWLILFLDO KDQG IOH[LELOLW\ PDLQWDLQLQJ WKH LQWULQVLF DFWXDWLRQ
VROXWLRQDQGLPSOHPHQWLQJVLPSOHFRQWURODOJRULWKP7KHSURSRVHGG\QDPLFPRGHOFDQSURYLGHDXVHIXOWRROIRUVLPXODWLQJ
WKHH[SHFWHGJUDVSLQJFDSDELOLWLHV6XLWDEOHFRQWUROVWUDWHJLHVZLOOEHLQYHVWLJDWHGIXUWKHULQRUGHUWRGHYHORSDXVHUIULHQGO\
GHVLJQZKLFKZLOOEHLGHDODQGXVHIXOWRDVVLVWWKHKDQGLFDSSDWLHQW

$FNQRZOHGJHPHQWV

7KHDXWKRUVZRXOGOLNHWRWDNHWKLVRSSRUWXQLW\WRH[SUHVVKLVKHDUWIHOWDSSUHFLDWLRQWRKLVUHVSHFWIXOVXSHUYLVRU$VVRF3URI
'U0XKDPPDG0DKDGL$EGXO -DPLO IRUKLVNLQGVXSHUYLVLRQHQFRXUDJHPHQWFRQWUDGLFWLYH LGHDVSDWLHQFHJXLGDQFHDQG
LQYDOXDEOHDGYLFH

5HIHUHQFHV

$:ULJKWDQG06WDQLVLF³.LQHPDWLF0DSSLQJEHWZHHQWKH(;26+DQGPDVWHU([RVNHOHWRQDQGWKH8WDK0,7'H[WURXV+DQG´LQ3URFRIWKH,(((
,QWHUQDWLRQDO&RQIHUHQFHRQ6\VWHPV(QJLQHHULQJSS±

 3DHWVFK: .DQHNR0 ,QWHOOLJHQW 5RERWV DQG 6WHPV 

 7RZDUGV D 1HZ )URQWLHU RI $SSOLFDWLRQV
 3URFHHGLQJV ,526 
 ,((( ,QWHUQDWLRQDO
ZRUNVKRSRQ-XODLSSYRO

/3DRDQG76SHHWHU³7UDQVIRUPDWLRQRI+XPDQ+DQG3RVLWLRQVIRU5RERWLF+DQG&RQWURO´LQ3URFRIWKH,(((,QWHUQDWLRQDO&RQIHUHQFHRQ5RERWLFV
DQG$XWRPDWLRQYRO0D\SS±

1'HFKHY:/&OHJKRUQ61DXPDQQ´0XOWLSOHILQJHUSDVVLYHDGDSWLYHJUDVSSURVWKHWLFKDQG´0HFKDQLVPDQG0DFKLQH7KHRU\

+.DZDVDNLDQG7.RPDWVX´'HYHORSPHQWRI$QWKURSRPRUSKLF5RERW+DQG*LIX+DQG,´-RI5RERWDQG0HFKDWURQLFV9RO1RSS


6(NYDOODQG'.UDJLF³,QWHUDFWLYH*UDVS/HDUQLQJ%DVHGRQ+XPDQ'HPRQVWUDWLRQ´LQ3URFRIWKH,(((,QWHUQDWLRQDO&RQIHUHQFHRQ5RERWLFVDQG
$XWRPDWLRQYRO$SULO0D\SS±

 - $OHRWWL DQG 6 &DVHOOL ³*UDVS 5HFRJQLWLRQ LQ 9LUWXDO 5HDOLW\ IRU  5RERW 3UHJUDVS 3ODQQLQJ E\ 'HPRQVWUDWLRQ´ LQ 3URF RI ,((( ,QWHUQDWLRQDO
&RQIHUHQFHRQ5RERWLFVDQG$XWRPDWLRQ0D\SS±

SRZHU
ZLQGRZ
PRWRU
SRZHUZLQGRZPRWRU
VHUYRPRWRU
JULSERWWOH
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